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Introduction
This paper tests the morale theory of nominal wage rigidity proposed by Bewley (1999) , using an original employer-employee survey conducted in the middle of Japan's ongoing deflationary recession. Downward nominal wage rigidity has attracted economists' interest, mainly due to its important implications for monetary policy. Recent studies based on panel data of workers have indicated that there is a significant degree of downward nominal wage rigidity. For example, McLaughlin (1994) , Kahn (1997) , Card and Hyslop (1997) , Altonji and Devereux (2000) and McLaughlin (2000) examined US micro data to find the existence and degree of nominal downward wage rigidity. Smith (2000) examined British micro data and Kuroda and Yamamoto (2003a) and Kuroda and Yamamoto (2003b) examined Japanese micro data.
1 All of these studies have examined the distribution of nominal wage change using panel data and have found an asymmetric distribution skewed to the right, with a sharp spike at no nominal wage change. The observed distributions are consistent with the existence of downward nominal wage rigidity. Few of the studies mentioned above have investigated the reasons why nominal wages do not fall, mainly because the data used did not contain enough information on the workers' workplace and the workers' emotional reactions to wage cuts.
The reasons for downward nominal wage rigidity have been mainly in-1 Based on the observed downward nominal wage rigidity among Japanese youth, Kondo (2003) considered the reasons why their wage is particularly downwardly rigid.
vestigated through interviews with employers, asking the reasons why they do not cut wages, even during a recession. Bewley (1999) interviewed more than 300 business executives and labor leaders in the Northeastern region of the US during the recession of the early 1990s and found that employers avoided pay cuts because they expected that pay cuts would demoralize workers and reduce workers' effort. Similar findings have been reported in Kaufman (1984) and Blinder and Choi (1990) based on smaller-scale employer interviews. Another line of research by Loewenstein and Sicherman (1991) and Frank and Hutchens (1993) offered evidence that workers prefer an increasing wage profile, and in particular, Loewenstein and Sicherman (1991) introduced the popular survey responses that workers perceive wage cuts as a sign that their employers do not appreciate their efforts. This evidence indirectly established the link between wage cuts and workers' morale.
Few studies, however, have attempted to establish the direct, causal relationship between wage cuts and workers' morale using a sample of workers who actually experienced wage cuts. An exceptional study is that of Smith (2002) , who examined the relationship between wage cuts and workers' satisfaction with their wages. She used the British Household Panel Study to examine the effect of wage cuts and freezes on workers' self-reported satisfaction with their pay. She found that both wage cuts and freezes negatively affect workers' satisfaction with their pay by almost the same degree. Because the inflation rate was about 8 to 9 percent at the beginning of the 1990s and was about 2 to 3 percent after 1993, the nominal wage freeze in the 1990s in the UK implied a real wage cut. From the finding that wage freezes and cuts affect workers' pay satisfaction in a similar fashion, Smith (2002) concluded that workers' pay satisfaction is deteriorated by real wage cuts rather than by nominal wage cuts.
The morale theory of nominal wage rigidity is powerfully tested in a deflationary economy. Under inflation, nominal wage freezes imply real wage cuts and distinguishing the effects of a nominal wage freeze and a nominal wage decrease on workers' morale is impossible if workers care about real wages. At the same time, a nominal wage freeze implies a real wage increase under deflation, and it is still possible to identify the effect of a nominal wage decrease on workers' morale, even if workers react to real change given the degree of the nominal wage decline dominates the degree of deflation. In this sense, we can test the effect of nominal wage decline on workers' morale without identifying whether workers are reacting to real or nominal changes in a deflationary economy. In other words, using data on income change and work morale from a deflationary economy, we can identify the reduced-form relationship between nominal wage decline and work morale that we wish to address.
The discussion above indicates the importance of examining the effects of nominal wage cuts on workers' pay satisfaction or morale during a deflationary recession; however, the actual analysis has not been easy because the occurrence of actual deflation has been quite rare. In this sense, the current deflation in Japan offers an ideal ground for testing the morale theory of wage rigidity by Bewley (1999) . As evidenced in Figure 1 , Japan has experienced a general price decline since the beginning of 1998, and this trend continued until at least the end of 2001.
2 We use an original employer -employee survey conducted in July 2000 in Japan to examine how workers' pay satisfaction and work morale are affected by nominal wage cuts/freezes.
The rest of this paper is organized as follows. Section 2 describes the data used in this study. Section 3 analyzes the frequency of wage declines and freezes and who experienced them. Section 4 analyzes the effect of wage declines and freezes on workers' satisfaction with their earnings. The last section concludes.
Data
The Institute of Industrial and Labor Policies, Chubu (Chubu Sansei Ken in Japanese) conducted a survey covering 123 companies and their employees in the Chubu area of Japan, which is the area around Nagoya including Toyota: a well-known motor town. The companies include Toyota and its subsidiary parts suppliers, Chubu electric power, Matsuzakaya department store, Nagoya railway, and other companies.
The survey consists of a firm questionnaire and an employee questionnaire. Human resource departments were asked to complete the firm survey questionnaire. The employee survey questionnaires were distributed and col-lected through labor unions in the case of unionized workers and through human resource departments in the case of non-unionized workers. The employee questionnaires were collected in sealed envelopes to obtain the employees' honest opinions and to guard their privacy. The questionnaires were distributed July 5-7, 2000 and were collected at the end of the same month. The descriptive statistics of the respondents appear in Table 1 . The average age of workers was about 37 years old and the average tenure was about 17 years. As for educational background, the majority of the sample (51%) was high school graduates and 29% of the whole sample was college graduates. Considering the distribution of years of education and age, the average job tenure was long, reflecting the long-term employment relationship typical in Japan, as articulated by Hart and Kawasaki (1999) . More than half of the sample earned between 5000 and 7990 thousand yen annually (One dollar was traded for 105 -110 yen in July 2000). The earnings distribution was skewed to the right, as in the usual earnings distribution. We also report the comparable national figures taken from Japan Institute of Labour (2002) in Column (2). Compared with these national average figures, workers in the analysis sample had longer job tenure and a higher educational background and enjoyed higher earnings. It is important to note that our sample basically is comprised of workers who are in "good jobs."
Whose Wages Fall in Deflation?
The employee survey asked about the changes in i) basic pay, ii) bonus pay, and iii) annual income from the previous year, and workers were asked to choose one of the following three options: a) decreased, b) frozen, or c)
increased. The responses to this question by age categories appear in Table   2 . It is striking that about 17% of the workers in the sample experienced an annual income decline. The distribution of changes shows that bonus pay was more likely to be frozen or decreased than basic pay, and this may reflect the fact that bonus pay is more vulnerable to a firm's performance.
The age decomposition shows that basic pay/bonus decreases/freezes were more likely to occur among older workers, particularly workers between ages 50 and 59.
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Among workers between ages 40 and 49, 6.45% and 16.13% of workers experienced a basic pay and bonus decline respectively. In total, 18.43% of workers in this age range experienced annual income decline. The proportion of workers who experienced annual income decline was 14.02% among workers between ages 30 and 39 and 12.89% among workers between 20 and 30. A comparison of these percentages reveals that an annual income decline was more prevalent among older workers. In particular, the decrease in basic pay was relatively rare among workers between ages 20 and 30 compared with older workers.
To examine the effect of age on the probability of experiencing an annual income decline or freeze, holding educational background, income level, industry, and occupation constant, we estimate the multinomial logit model, in which the dependent variable is a categorical variable corresponding to annual income 3. declined, 2. frozen, and 1. increased. The results of the estimation appear in Table 3 . The results of the estimation show that older workers are less likely to experience an annual income increase even after controlling for covariates, as reported in Column (1), but once the effects of covariates are controlled for, age does not explain the annual income decrease, as reported in Column (2). To check the appropriateness of the linear specification with respect to age and tenure, the specification that includes the squared term of age and tenure is estimated and the results are are asked to leave the company with some premium on their retirement allowance. If a worker prefers to stay in the firm, he is asked to retire from his current position and work in a lower one; a basic pay cut is usually associated with this transition.
reported in Columns (3) and (4). Nonetheless, those two terms do not enter the equation significantly, and the linear specification is sufficient to capture the effect of age and tenure on annual income change. To conclude, after conditioning on the covariates, including income level, older workers are less likely to experience an annual income increase, but they are not more likely to experience income decrease. Thus we roughly conclude that workers in all age ranges are equally likely to experience a wage decrease conditioned on the covariates, including their current income level.
The Effect of Wage Cuts on Workers' Satisfaction with Their Pay
This section analyzes how income decreases and freezes affected workers' satisfaction with their pay. As a measure of workers' satisfaction with their wages, we analyzed responses to the following question: "Are you satisfied with your current annual income? Please answer using a percentage, where 100 percent means that you are completely satisfied with your annual income." We assume that the response to this question is determined by
where y i is the worker i's satisfaction with his pay, Increase i and Decrease i are the dummy variables that take one if the worker i experienced an income increase and decrease respectively. The vector x i contains sets of covariates that can affect the workers' pay satisfaction and can be correlated with the event of a pay freeze or decline. Most importantly, x i contains income category dummy variables to control for the effect of income level on income satisfaction.
The results of the estimation controlling for education, income class, industry, and occupation appear in Column (1) of Table 4 . An income increase boosts workers' satisfaction with their annual income by 8.04 percentage points while an income decrease diminishes the satisfaction by 3.13 percentage points, compared with the case of an income freeze.
Annual income decline may decrease workers' satisfaction with their pay through several channels. As Clark and Oswald (1996) Table 4 . Although sales growth positively affected workers' income satisfaction, the coefficients for the income freeze or decline dummy variables and their interaction with the age dummy variables did not essentially differ from the results in Column (2).
According to Lazear's long-term contract theory (Lazear (1979) and Lazear (1981) ), young workers are paid below their marginal product and old workers are paid above their marginal product to induce workers' effort when workers' effort is not perfectly observed by firms. As mentioned in Lazear's original work and formalized in Kanemoto and MacLeod (1992) , this type of long-term contract depends strongly on the workers' trust that their firms will repay the difference of wage and productivity when workers get old.
Thus, wage cuts may damage workers' trust in their firms and reduce their satisfaction with their pay. Alternatively, as Bewley (1999) discussed, wage cuts may directly destroy the workers' trust in their firms and reduce workers' satisfaction with their wages because workers no longer feel identified with their firms. Both theories predict that wage cuts will reduce workers' satisfaction with their wages via the reduction of their trust in their firms.
To evaluate these possibilities, we include several variables that presumably capture the transparency of each firm's wage-determining mechanism and workers' trust in their firms. The firm survey asked whether each firm publicized the following items to their workers: 1. wage schedule, 2. worker evaluation sheet, 3. the standards for worker evaluation, 4. the mechanism of wage and bonus determination based on worker evaluation, and 5. the mechanism of promotion determination based on worker evaluation. The firms were allowed to choose one of the following three choices: 1. Yes, 2. No, 3.
We do not have one. We created the dummy variable indicating "yes" to each question and included the dummy variables as explanatory variables in (1).
These dummy variables are supposed to capture the trust between firms and workers created through the transparency of wage/bonus/promotion determination. In addition, answers for several questions in the employee survey were included as explanatory variables. The first item used was the answer to a question regarding whether an employee's trust had increased or decreased in these three years. Employees were asked to answer the question using the numbers between 1 (decreased very much) and 5 (increased very much). This index is directly included in the regression. The questions that asked workers their perceptions of the firm's fairness in promotion and wage determination were also used. One question asked whether the respondent felt that the firm's promotional decisions were fair, and the respondent could choose one of the following alternatives: 1. unfair, 2. rather unfair, 3. neither fair nor unfair, 4. rather fair, 5 fair. This response is directly introduced in the regression. The employee questionnaire also asked for each worker's subjective satisfaction with the firm's evaluation of his work performance.
Each respondent was allowed to answer this question using a number between 0 and 100. This variable is also directly introduced in the regression.
The other question that is intended to capture each worker's trust in his firm asks how workers express their work-related complaints. Respondents were allowed to choose one from the following answers:
1. consult the labor union at your workplace, 2. consult colleagues at your workplace, 3. consult a superior at your workplace, 4. tell people in the human resource division, 5. file complaint to complaint bureau at your workplace, 6. complete an opinion survey administrated by your company, 7. consult an external organization dealing with labor issues, 8. consult a lawyer, 9. do not tell anyone and try to be patient, 10. consider a job change,
rely on other methods (specify).
The dummy variables were created that take one if the respondent expressed his complaint through a labor union (i.e., the worker chose the alternative 1) and company (i.e., the worker chose at least one of the alternatives between 3 and 6). Both dummy variables are included in the regression to capture the worker's trust in his labor union and firm.
The regression results, including all of the variables explained above that presumably capture each worker's trust in his firm, appear in Column (4) of Table 3 . The coefficients for income increase boost workers' satisfaction by 4.53 percentage points, while income decline diminishes the satisfaction by 2.96 percentage points compared with the case of income freeze. Thus, the speculation that income decline decreases workers' income satisfaction by destroying the trust between workers and firms is not strongly supported by the data.
The results of a regression that includes both proxy variables representing each firm's growth and each worker's trust appear in Column (5) of Table 3 .
The results do not essentially change from the results reported in Column (4). Even after controlling for several factors, the negative effect of income decline on income satisfaction is robust and stronger among younger workers. Tables 2 and 3 , older workers are less likely to experience a wage increase. This could be so because the effect of an income freeze on pay satisfaction may differ depending on workers' age. To examine this possibility, a specification that includes the interaction terms between income increase or decrease dummy with age is estimated and the result is reported in Column (6). The coefficient for the interaction term of income increase and age is negative, which implies that an income increase brings less pay satisfaction among older workers. Otherwise, this result can be interpreted that younger workers' pay satisfaction is more strongly deteriorated by a pay freeze. This is probably because younger workers expect an income increase more strongly than older workers. An interesting result is the zero coefficient for the interaction term between income decrease and age. This result implies that an income decline negatively affects workers' pay satisfaction by the same degree, regardless of the workers' age.
As confirmed in
Thus far, the analysis neglects the firms' heterogeneity, which could be correlated with the event of an income increase or decrease. Neglecting firms' heterogeneity could potentially bias the estimated coefficients for an income decrease. On the one hand, those firms that cut workers' income may be experiencing financial hardship that is not captured by observed variables.
This financial hardship may create a bitter atmosphere among workers, which may negatively affect workers' pay satisfaction. Then the adverse effect of a pay cut on workers' pay satisfaction may operate through a worse workplace atmosphere. On the other hand, if firms attempt to keep the number of employment by adopting a pay cut, workers may react less negatively to the income cut. In this case, the negative effect of income cut on pay satisfaction is under-estimated because we failed to hold firms' employment policies constant. To deal with these possible biases, whose sign cannot be determined a priori, we adopt a firm-level fixed effects estimation. The result of the estimation appears in Column (7) of Table 4 . The result is virtually identical to the result reported in Column (6), and the effect of the heterogeneity bias seems to be minimal.
The Effect of Wage Cuts on Workers' Work Motivation
In this section, we attempt to directly recover the causal relationship between income change and the change of workers' morale. The employee survey asked Using this question has two merits. First, the question directly asks about individual workers' morale and we can directly test the morale theory by Bewley (1999) . Second, the question asks about the change of workers' morale instead of the level of workers' morale. Thus we can avoid the interpersonal comparison of a subjective answer. In addition, we can relate the change of income with the change of work morale. One drawback is that the income change question asked about the change over the previous year, but the morale change question asked about the change over the past three years.
The latent variable of the change of workers' morale is specified as:
where all the notations except for m * i are the same as for equation (1) 
where m i is a categorical variable indicating worker i's response to the morale question (1:"Decreased" -5:"Increased") and µ k (k = 1, 2, 3, 4) are the thresholds of morale change that determine the answer for the morale question. The result of the estimation with standard covariates appears in Column (1) of Table 5 . The result indicates that income increase stimulates work morale, while income decrease demoralizes workers. Both effects are statistically significant.
The effect of income change on morale change can operate through several channels. To identify these channels, sets of covariates are added to the morale change equation gradually, as in the analysis of the previous section.
The first set of covariates is the workers' perception of their relative income position and the result of the estimation appears in Column (2) of Table 5 .
The result is essentially identical to that of Column (1), except for the size of estimated coefficients. The second set of covariates is the proxy variables for the firms' growth: firms' sales growth between 1996 and 1999 and employment growth between 1997 and 2000. The result of the estimation is reported in Column (3), and the result does not differ drastically from that of Column (2). The third set of covariates is the proxy variables for workers' trust in their firms: transparency of firms' wage policy, workers' self-reported change in the trust toward their firm in the past three years, workers' perceived fairness of promotion and wage determination, and to whom workers' work-related complaints are directed. The inclusion of this set of covariates drastically changes the estimated effect of income change on the change of work morale, as reported in Column (4). Income increase no longer pushes up workers' morale after conditioning on workers' trust in their firms. This change of result implies that the positive effect of income increase on workers' morale operates by fostering workers' trust in their employers. To the contrary, the adverse effect of income cut on workers' morale is estimated to be significant even after controlling for the change in workers' trust in their employers. The results of the estimation that includes the proxy for firm growth in addition to the variables included in Column (4) appears in Column (5). The addition of the proxy variables for firm growth does not significantly change the estimation results.
Thus far, we have neglected the possible heterogeneous morale response to income change depending on the workers' age. To allow for this heterogeneity, the interaction term of age and dummy variables for income increase and decrease are introduced into the specification. The result of the estimation is reported in Column (6). The coefficients for the interaction terms are virtually zero and the morale responses are homogeneous across age groups.
Lastly, we consider firms' unobserved heterogeneity that is potentially corre-lated with the event of income increase or decrease. The existence of correlated heterogeneity could bias the coefficient for income decrease, either in an upward or downward direction. The event of income decrease may be more likely to occur in the firms that attempt to keep the number of employees through pay cuts or in the firms that have a deteriorating workplace atmosphere. To address this possible heterogeneity bias, we introduced dummy variables for each firm in the estimation. The result of estimation appears in Column (7), and it is virtually unchanged from the result in Column (6).
The results reported in this section clearly indicate the negative effects of income cuts on workers' morale, even after controlling for several factors that could occur simultaneously with income change, such as a change in workers' trust in their employers or employers' unobserved heterogeneity. This result supports Bewley (1999)'s morale theory of nominal wage rigidity.
Conclusion
Using a firm-employee survey of Japan conducted in 2000, this paper examined the effect of pay cuts on workers' pay satisfaction and work morale under deflation. The data show that about 17 percent of workers experienced an annual, nominal income cut. Those workers who experienced income cuts were less satisfied with their pay and had lower work morale than those who did not experience an income cut. We found that an income increase positively affected workers' morale by fostering workers' trust in their firms. In contrast, even after controlling for the workers' trust in their firms, income cuts negatively affected workers' work morale. These findings are very robust, even after controlling for workers' and employers' heterogeneity by using the rich information available in our survey.
Our results clearly indicate that workers are demoralized by nominal income cuts, even during the deflation. The results obtained in this paper supports Bewley (1999) ' morale theory of wage rigidity, although whether the wage cut was real or just nominal was indistinguishable because the exact amount of the nominal income cut was unknown in our survey. We offer strong evidence that nominal wage decreases demoralize workers, while wage freezes do not under deflation. This evidence explains why the nominal wage is rigid in a downward direction and the distribution of wage change has spike at zero even during a deflationary recession. Average annual income for each educational background is based on Table 38 , which contains the amount of scheduled case earnings for 2000. We imputed annual income assuming that workers receive 4 months salary as a bonus in a given year. Receiving a bonus equivalent to 4 months salary is roughly consistent with the national figures reported in Table 37 . Usual standard errors are in parentheses for the fixed effects estimates. 
